Pluripotent embryonic stem cells can produce any of the cell types of the body, although not the extraembryonic cells that go on to form structures such as the placenta.
Introduction
In mammals, all cells produced by the first few divisions of the fertilized egg are totipotent; that is, they all have the potential to give rise to an embryo with the placenta [1] . Each cell (blastomere) is equipotent up to the 8-cell stage (Fig.1A) , after which there is a gradual restriction of the developmental potency of the cells [2] . The differentiation of the inner cell mass and the trophoblast lineage is the first restriction event in embryogenesis. The inside blastomeres are made up of a population of pluripotent cells and are called 'inner cell mass' which give rise to the embryo, whereas the outside cells give rise to the trophoblast (Fig.1B) , which is the future placenta [3] . After implantation takes place, the inner cell mass develops to a simple epithelium called epiblast (Fig.1C) . Epiblast cells are still pluripotent after the implantation [4] .
While all somatic cells are destined for death once they start differentiation, germ cells are the only cells which can give rise to successive generations. Primordial germ cells, the earliest recognizable precursors of germ cells are recognizable at a surprisingly early stage in development [5] . They arise from a pluripotent population of cells in the epiblast (Fig.1C) [6] and then take up temporary residence in extraembryonic tissues before returning to the body of the embryo proper [7] .
Primordial germ cells actively migrate into the proximal allantois, and directly into the adjacent embryonic endoderm [8] . They spend the early stages of development within these extraembryonic tissues as a small cluster of cells [9] . The allantois arises early in the third week as an endodermal outgrowth from the dorsocaudal part of the yolk sac into the connecting stalk. The main function of the allantois is to fuse with the chorion and vascularize, thereby forming the umbilical component of the placenta [7] .
Evidence suggests that bone morphogenetic protein 4 secreted by cells lying outside the embryo proper is required for the formation of both primordial germ cells and allantois [10] . These cells divide and mature, turning off the expression of a number of somatic cell genes and turning on the expression of genes involved in maintaining the special character of the germ cells and allantois [1] .
Primordial germ cells are found at the base of the allantois and in the adjacent endoderm of yolk sac in the early developmental stages [11] . All of these cells do not migrate into the embryo, only a specific subpopulation does. The population of primordial germ cells that enter the allantois contribute only to the allantois, and do not return to the embryo [7, 12, 13] , whereas other primordial germ cells migrate dorsocranially in the embryo to reach the developing gonads (Fig.1D) [14] . The involution of allantois results in the formation of the urachus and medial umbilical ligament localized between the urinary bladder and the navel [5] . Allantoid remains and primordial germ cells may still be present inside the ligament all the way to adulthood; which can develop into cysts, diverticula and neoplasms [15] .
The base of the allantois which contains the future germ line is the only allantoic region to exhibit pluripotency, colonizing several derivatives of all three primary germ layers [13] . These cells retain an unrestricted developmental potential and can give rise to all the tissues and cell types in the body, including germ cells [1] . Thus, in a suitable environment, they can produce any of the cell types of the body, although not the extraembryonic cells that go on to form structures such as the placenta; for this reason, they are said to be pluripotent, rather than totipotent [2] . Cells with this property are called embryonic stem cells [1] .
By not migrating into the embryo and staying in the allantois arrests the normal program of change of their character with time and so enables these stem cells to live without differentiating [1] . It seems that in the early developmental stages, a group of pluripotent embryonic stem cells each of which can give rise to an embryo are set aside out of the embryo for a possible use, may be a rebirth, in the future.
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